Introduction
In spite of the caries decline experienced in the industrialised countries in twelve year olds, in Hungary caries has remained a major problem in older age groups, concerning the dental hard tissues (1) . This situation is strongly associated with bad oral hygiene, that is improper oral hygiene habits of individuals (2) .
Orthodontic treatment mainly with fixed appliances represents a special situation because of the increased retention of plaque, which can cause an increased risk of caries and periodontal diseases (3) . For the pre-vention of carious lesions it is anyhow necessary to perform proper mechanical plaque removal. However, most people have no adequate mechanical cleaning method for various reasons, so it is necessary to improve the removal of plaque with chemical agents (4) . The combination of mechanical and chemical methods ensures greater effect as after the mechanical reduction of the amount of plaque only a disorganized thin layer will remain on the tooth surface, which may be further reduced easily with chemical agents (5) .
Fluorides play a significant role in the promotion of oral health, fostering remineralization, inhibiting the demineralization processes in the enamel, and having antibacterial activity. These beneficial effects may be improved when fluoride is associated with amin -or stannous ions (6) .
Amine fluorides in dentistry
Amine fluoride (AmF) is an organic type of fluoride associated with a reduction in dental plaque adhesiveness, due to the greater affinity of hydrophilic counter-ions to the enamel surface. It spreads over all surfaces in the oral cavity especially quickly (due its tenside character), shows longer clearance in the oral cavity and dental plaque, and has a pronounced activity on plaque. AmF is strongly glycolytic (for 3-6 hours) and develops a highly bacteriostatic and bactericide effect (5) .
The use of amine fluorides in dentistry was first recommended by Mühlemann and co-workers in 1960 (7) . Based on their favourable characteristics in in vitro and in vivo studies, amine fluoride products were suggested as alternatives or adjuncts for systemic fluoridation by Mühlemann in 1967, and Schmid in 1983 (8, 9) . However according to the opinion of Ahrens from 1983, the results of these studies were influenced by different factors, where age, methods and frequency of application, fluoride-concentration and duration played a role and made comparability difficult (10) .
As a result the favourable effects AmFs could be successfully applied in reducing the prevalence of dental diseases. For the general public, AmF is available in the form of dentifrices, gels, mouth rinses, and for healthcare professionals in the form of prophylaxis pastes.
Clinical studies with amine fluoride containing (Elmex®) products
Clinical studies with amine fluorides have been performed using toothpaste, gel, with combined use of toothpaste and gel/fluid, or with combined use of toothpaste and mouth rinse.
In the early period there were more clinical studies published on AmF toothpaste, where the first was published in 1968 by Marthaler (11 
Longitudinal studies
The first Hungarian study with AmF gel was performed by Szőke and Kozma in 1989 (12) . In this study, the AmF gel was applied for 3 years in children who were 6 years old. Besides the significant improvement in oral hygiene in the test group compared to the controls, there was a significant difference in the caries increment between the two groups, in both DMFT and DMFS values.
Studies in high risk groups
A study performed in orthodontic patients was published by Dénes and Gábris in 1991 (13) . This double blind, randomised study was performed in adolescents treated with fixed orthodontic appliances. During the examination period, the authors compared the effect of Elmex gel and fluid application on caries increment compared to the control group, without intensive fluoridation. Regarding their main results, the Elmex® products reduced the caries increment in orthodontic patients after an average 18 months (average treatment time), the reduction was much higher in both Elmex® groups than in the controls. The reduction in caries increment was the best and highest in the group using gel, with a reduction of 79 %.
Another longitudinal study was performed showing the beneficial effect of toothpaste and gel containing AmF in high risk groups of adolescents (14) . The study consisted of two parts. During the baseline examinations the risk of oral diseases (assessing caries prevalence, oral hygiene, salivary characteristics, and socio-economic factors) was determined in groups of adolescents living in different localities of Hungary: in Budapest (the capital of Hungary, and in Debrecen, which is the second largest city in the country in the eastern part of Hungary). Then, on the basis of the baseline findings where high risk was shown in the examined population, during the follow up study, a school based preventive program was established scheduled for two years, with the different use of products containing amine fluoride (toothpaste and gel) in these high risk groups. The participants were stratified according to their schoolclasses, and divided into two test and one control groups in both cities. Test group "A" used tootpaste and gel containing AmF, Test group "B" used toothpaste and placebo gel containing AmF, and the control ("C") group continued their usual oral care habits without AmF containing products.
The DMFT, DMFS and Visible Plaque Index (VPI) values (according to Ainamo and Bay, 1983) (15) were evaluated at baseline and after two years. The DMFT increment was significantly lower in both test groups compared to the control group. Concerning the DMFS values, the caries increment was significantly lower in the group with combined use of toothpaste and gel containing AmF than in the control group (Figures 1 and 2) . The combined use of amine fluoride containing toothpaste and gel provided a significant reduction in DMFS mean values (38% including white spot lesions) and visible plaque index values (18%) (p<0.05). The VPI values decreased in all three groups due to regular oral health instruction and motivation, but there was only a significant reduction in the groups where the participants used toothpaste and gel containing AmF together.
In the above-mentioned population the therapeutic value of products containing AmF was assessed statistically, by logistic regression analysis (16) . The results showed that the chance of remineralization of buccal incipient lesions was higher in the group using gel and toothpaste together than in the other test group (using only toothpaste) and much higher than in the control group.
Summarizing the results: combined use of products containing amine fluoride (toothpaste and gel) provided more pronounced caries reduction, improvement of oral hygiene and remineralisation effect than use of the toothpaste alone, in adolescents with high risk and without a systemic fluoride background. 
Amine fluorides/stannous fluorides in dentistry
The beneficial effect of amine fluorides on caries and dental plaque reduction has been known for a long time. The caries reducing and plaque inhibiting effect of stannous fluoride (SnF 2 ) was also reported many years ago. Stannous fluoride releases both F -and Sn
2+
ions in the oral cavity, which ensure effectiveness against caries and an antimicrobial characteristic (17) . However, the combination of amine fluoride /stannous fluoride (AmF/SnF 2 ) showed much better inhibition of plaque accumulation then these products alone (18, 19) . AmF possesses antibacterial activity, which could be enhanced when amine fluoride is associated with stannous fluoride (6) . Oral hygienic products containing amine fluoride/stannous fluoride reduce acid production within the dental plaque (20) and retard supragingival plaque regrowth (21-23), therefore these products could be more effective in the oral cavity. The antibacterial effect of AmF/SnF 2 seems to be more prolonged in patients who are not at high risk, with a smaller amount of plaque (24) . The first summarized results of clinical trials investigated the plaque and gingivitis inhibiting effects of the AmF/SnF 2 combination and were published in 1991 (25) . After the mouth rinse a toothpaste containing AmF/ SnF 2 also became available and these products could be found on the market as Meridol® mouth rinse and Meridol® toothpaste.
Clinical studies with products containing amine fluoride/stannous fluoride (Meridol®)
Clinical studies with amine fluoride/stannous fluoride were performed using toothpaste, mouth rinse or with combined use of toothpaste and mouth rinse. Relatively few studies have reported the clinical results of the use of AmF/SnF 2 toothpaste and combined use of toothpaste and mouth rinse. Although these studies did not evaluate the caries reducing effect directly, the plaque reduction could be associated with all plaque induced dental diseases (caries and periodontal diseases). The examinations proved the effectiveness of this combination over various periods of time.
Medium term studies
The first study, lasting for 12 weeks, was published by Bánóczy and co-workers in 1989 (26), performed on 92 schoolchildren with a mean age of 12.4 years, showing that use of AmF/SnF 2 toothpaste resulted in significant reduction of plaque accumulation and gingival inflammation, but the combined use of toothpaste and mouth rinse proved to be more effective than the use of toothpaste alone. In this study participants were involved who were randomly distributed in four groups: -Group 1.: used placebo toothpaste -Group 2.: used amine fluoride/stannous fluoride toothpaste (Meridol®) -Group 3.: used placebo toothpaste and amine fluoride/stannous fluoride rinse (Meridol®) -Group 4.: used Meridol® toothpaste and Meridol® rinse The examined parameters were: Plaque Index (PI, according to Silness and Löe, 1964) (27) and Sulcus Bleeding Index (SBI, according to Mühleman and Son, 1971) (28) . Concerning the results of the Plaque Index values, the greatest decrease was seen in the fourth group (using AmF/SnF 2 containing toothpaste and mouth rinse together) which was statistically significantly higher than in the other groups. Similar results were found with the Sulcus Bleeding Index values (Figure 3) . A significant increase in enamel fluoride content was observed after use of the test toothpaste alone or after a combined use of these products. The plaque fluoride con-tent also showed a statistically significant increase in the fourth group.
Later, a five month, double blind study was performed to evaluate the effectiveness of toothpaste and mouth rinse containing AmF/SnF 2 on the accumulation of dental plaque and gingivitis, and the remineralizing effects of these products, in cases of exposed root surfaces and root surface caries, compared with the sodium fluoride (NaF) system (29) . Forty-four adults were randomly divided into two groups: group 1 used toothpaste and mouth rinse containing AmF/SnF 2 , group 2 used NaF toothpaste and mouth rinse twice a day. The participants brushed their teeth with standardized "Multi-effect" toothbrushes, mouth rinses were used after each tooth brushing, keeping 10 ml of the solution in the mouth for one minute. By the end of the examinations a significantly higher reduction of Plaque Index (according to Silness and Löe, 1964) (27) and Sulcus Bleeding Index (according to Mühle-mann and Son, 1971) (28) was found in both groups. The Root Caries Index (RCI) decreased in both groups, and the reduction in mean RCI values was more pronounced and significantly higher using AmF/SnF 2 products (47.4%) than in the NaF group (10.0%).
On the basis of these two studies, it may be concluded that in both studies clinically and statistically significant improvements were found in relation to plaque and gingiva indices. The improvement by 63.7% in the Plaque Index in the longer study was much better than in the shorter one (33.3%), which showed the contribution of time of application. The results of the first study showed the beneficial effects of AmF/SnF 2 products on F content of plaque and enamel, which can help to prevent carious processes . Further, the results of the second study show the efficacy of products containing AmF/SnF 2 in adults with periodontal disease (exposed root surfaces) and regarding the changes of RCI mean values the superiority was shown of AmF/SnF 2 combination over combinations containing NaF.
Short term studies
Based on the previously experienced favourable results of combined use of products containing AmF/SnF 2 after 12 weeks use (26) , another Hungarian study aimed to assess the effects of different use of toothpaste and mouth rinse containing AmF/SnF 2 within a shorter period of time (4 weeks) in young adults (30, 31, 32) .
The study population consisted of 42 healthy probands, with a mean age of around 28 years. The criteria of the involvement in this study were: having no antibiotic or systemic therapy, taking no drugs that influence oral flora and gingival health, being without clinical signs of periodontitis [PPD (Periodontal Pocket Depth) <4 mm] and having at least 20 natural teeth. The participants were randomly divided into two groups:
Group 1: used toothpaste containing AmF/SnF 2 twice a day (morning and evening) for tooth brushing with a Meridol® toothbrush for 3 minutes and Group 2: used toothpaste containing AmF/SnF 2 for tooth brushing for 3 minutes with a Meridol® toothbrush and after tooth brushing rinsed with a mouth rinse containing AmF/SnF 2 .
The probands exercised no oral hygiene for two days prior to baseline examination. On the days of baseline and final examinations they had no breakfast and exercised no oral hygiene. Plaque accumulation was assessed by their full mouth score on the Plaque Index according to Silness Löe (1964) (27) . Gingival status was scored for the whole mouth, following the criteria of the Gingival Index according to Löe and Silness (1963) (33) . After four weeks the patients were re-examined without previous oral hygiene and breakfast by the same examiner, and the results were recorded blindly.
Concerning the results in this short term (four weeks) clinical study on young adults, both the regular use of an AmF/SnF 2 toothpaste alone, as well as the combined use of the toothpaste and mouth rinse resulted in a significant reduction in dental plaque (and consequently the development of caries lesions as well) and Gingival Index (PI and GI) values. The reduction of PI and GI values was significantly greater in the combined AmF/SnF 2 group than in the group using toothpaste only (Figure 4) .
It was mentioned earlier that orthodontic patients belong to high risk groups because of increased plaque retention and difficulties in performing proper oral hygiene. Few investigations appear to have been undertaken into the effects of AmF or SnF 2 (13, 34, 35) . Øgaard et al. (36) examined the effect of combined use of AmF/SnF 2 toothpaste/ mouth rinse compared with NaF, in relation to the maxillary anterior teeth, during orthodontic treatment with fixed appliance. They found better oral health in the tested groups using AmF/SnF 2 products daily (36) .
Based on the beneficial effects of AmF/ SnF 2 products in young adults, a similar study was repeated in high risk groups, namely orthodontic patients treated with a fixed appliance, where the aim was to investigate the influence of toothpaste and mouth rinse containing AmF/SnF 2 on plaque accumulation and gingival health, in a similar short term study (37) . The examined persons were 40 (by the end of the study 39) young orthodontic patients with a mean age of around 20 years. The probands were divided into similar two groups, as in the previous study: Group 1: used toothpaste containing AmF/ SnF 2 twice a day (morning and evening) for tooth brushing with a Meridol® toothbrush for 3 minutes; Group 2: used toothpaste containing AmF/SnF 2 for tooth brushing for 3 minutes with a Meridol® toothbrush and after tooth brushing rinsed with mouth rinse containing AmF/SnF 2 . Besides the PI and GI, the parameters examined were extended to include Bleeding on Probing (BoP) and Periodontal Probing Depth (PPD).
Regarding the results, the use of products containing AmF/SnF 2 resulted in beneficial clinical effects on plaque accumulation (so consequently on the choice of the development of carious lesions) and gingival health, after placement of fixed orthodontic appliances. PI (as well as GI) decreased significantly in both examination groups. The reduction of PI (and GI) values was greater in the combined AMF/SnF 2 group than in the group using toothpaste only, but there were no statistically significant differences between the two groups in this high risk population during the short period of time. The experiences were similar in the values of BoP and PPD (significant differences could be found in the control and test groups, but were not noticed between the two groups). These beneficial effects may be pronounced after long term and combined use of AmF/ SnF 2 products in this high risk population treated with fixed appliances.
Conclusion
Most of the Hungarian studies performed related to children and adolescents, and mainly high risk groups. The results, statistically evaluated, seem to be best in the groups with combined use of oral hygiene products containing different amine fluoride or amine fluoride/stannous fluoride (toothpaste and gel or toothpaste and mouth rinse).
